WHAT IS CLAIMED IS: 

1. A linear compensation system, comprising: 

a transmitting unit configured to modulate a data to a first intermediate 
frequency (IF) signal, up convert the first IF signal to an RF signal, amplify the RF signal 
to a predetermined level using a power amplifier (PA) and transmit the amplified RF 
signal; and 

a linear compensation unit configured to vary a step size of an adaptive 

p equalizer according to whether a signal-to-noise ratio (SNR) for an output signal of the 

fij 

PA satisfies a prescribed standard, and output a selected linear compensation coefficient 
i^^ to the modulator. 

fli 

2. The system of claim 1, wherein the prescribed standard comprises a standard 
H^of the advanced television system committee, and wherein the linear compensation system 

is for use in a digital TV relay, 

3. The system of claim 1, wherein the linear compensation unit comprises: 

a correction circuit configured to demodulate the output signal of the PA 
into a digital I/Q signal; and 
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a computer configured to update the step size of the adaptive equahzer 
according to one of the SNR of the digital I/Q signal and an error vector magnitude 
(EVM) and further configured to generate the selected linear compensation coefficient. 

4. The system of claim 3, wherein the correction circuit comprises: 

a down-converter configured to convert the output signal of the PA into a 
second IF signal; and 

a demodulator configured to demodulate the second IF signal outputted 



from the down-converter into the digital I/Q signal. 

I fl 

^ 5. The system of claim 3, wherein the computer comprises: 

ill a linear compensation module having an adaptive equalizer, configured to 

!i: convert coefficients of the adaptive equalizer and output a linear compensation coefficient 
and further configured to update the step size of the adaptive equalizer according to one 
of the SNR and the EVM of the digital 1/ Q signal outputted from the correction circuit; 
and 

an automatic alarm signal generator configured to control an operation of 
the adaptive equahzer and the Hnear compensation module. 
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6. The system of claim 5, wherein the Knear compensation module comprises 
software. 



7. The system of claim 5, wherein the automatic alarm signal generator is 
configured to generate an automatic alarm signal to drive the adaptive equalizer if a first 
SNR of the digital 1/ Q signal does not satisfy the prescribed standard. 



; . 8. The system of claim 7, wherein the automatic alarm signal generator updates 

fj the current error value average as the step size of the adaptive equalizer if a current error 

i : s 
; 

value average is not smaller than a previous error value average by more than a 
U predetermined percent after the automatic alarm signal is generated, and wherein the 
fj' automatic alarm generator sets the current error value average as the step size of the 
rfiadaptive equalizer if the current error value average is smaller than the previous error 

.BSr- 

^'"'value average by more than the predetermined percent. 



9. The linear compensation system of claim 8, wherein the automatic alarm 
signal generator computes one of the SNR and the EVM for the output value of the 
adaptive equalizer when the step size is set, and stops the operation of the adaptive 
equalizer and operates the linear compensation module if one of the SNR and the EVM 
satisfy the standard for a predetermined consecutive number of times. 
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10. A linear compensation system, comprising: 

a transmitting unit configured to modulate an image data to a first 
intermediate frequency (IF) signal, up convert the first signal to an RF signal, amplify the 
RF signal to a prescribed level using a high powered amplifier (HPA), and transmit the 
amplified RF signal; 

a correction circuit configured to convert the output signal of the HPA to 
a digital 1/ Q signal; and 

a computer configured to receive the digital I/Q signal outputted from the 
Q correction circuit, update a step size of an adaptive equalizer according to one of an SNR 
for the output signal of the adaptive equalizer and an error vector magnitude value 
(EVM), and output a linear compensation coefficient. 

i y 
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rfl 11. The system of claim 10, wherein the correction circuit comprises: 

a down-converter configured to convert the output signal of the HPA into 

a second IF signal; and 

a demodulator configured to demodulate the second IF signal outputted 

from the down-converter into the digital 1/ Q signal. 

12. The system of claim 11, wherein the computer comprises: 
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a linear compensation module having an adaptive equalizer, and configured 
to convert coefficients of the adaptive equalizer and output the linear compensation 
coefficient; and 

an automatic alarm signal generator configured to update the step size of the 
adaptive equalizer according to one of the SNR and the EVM of the digital I/Q signal 
outputted from the correction circuit, and further configured to control operation of the 
adaptive equalizer and the Hnear compensation module. 

13. The system of claim 12, wherein the linear compensation module comprises 



'4 f software. 
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14. The system of claim 12, wherein the automatic alarm signal generator 
generates an automatic alarm signal to drive the adaptive equahzer if the SNR of the 
digital I/Q signal does not satisfy a standard. 

1 5. The system of claim 14, wherein the standard comprises a SNR prescribed 
by the advanced television system committee. 

16. The system of claim 12, wherein the automatic alarm signal generator 
updates a current error value average as the step size of the adaptive equalizer if the 
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current error value average is not smaller than a previous error value average by more 
than a predetermined percent after an automatic alarm signal is generated, and further 
fixes the current error value average as the step size of the adaptive equalizer if the current 
error value average is smaller than the previous error value average by more than the 
predetermined percent. 

17. The system of claim 16, wherein the automatic alarm signal generator 
J ^ computes one of the SNR and the EVM for the output value of the adaptive equalizer 
Q when the step size is fixed, and stops the operation of the adaptive equalizer and operates 
the linear compensation module if said one of the SNR and the EVM satisfy a standard 
l^isbfor a predetermined consecutive number of times. 

i II 
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rt| 18. The system of claim 1 7, wherein the standard comprised a standard of the 

^''-advanced television system committee. 

19. A Hnear compensating method in which an image data is modulated into an 
intermediate frequency (IF) signal by a modulator, converted to an RF signal, ampHfied 
to a prescribed level and outputted by an HPA, comprising: 

determining whether a first SNR for an output signal of the HPA satisfies 

a standard; 
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computing an error value average for an output signal of an adaptive 

equalizer; 

fixing the computed error value average as a step size of the adaptive 
equalizer when the computed error value average is in a predetermined range; 
computing a second SNR; and 

converting a coefficient of the adaptive equalizer and compensating a non- 
linearity of the HPA where one of the second SNR and the EVM satisfy the standard by 
, more than a predetermined number. 



20. The method of claim 19, wherein the standard comprises a standard of the 



advanced television system committee* 

rll 
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ill 21. The method of claim 19, wherein the predetermined range is less than a 

i^'^ predetermined percent of a previous error value average. 

22. The method of claim 19, wherein computing an error value average 
comprises: 

converting the output signal of the HPA into a digital I/Q signal; 
comparing the digital I/Q signal with a reference signal and computing the 

first SNR; 
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determining whether the first SNR as computed satisfies the standard; 
driving the adaptive equahzer if the first SNR does not satisfy the standard; 

and 

producing error values for the output signal of the adaptive equalizer and 
computing an average value of the produced error values. 

23. The method of claim 19, wherein computing the second SNR comprises: 
determining whether a current error value average is less than a 
predetermined value of a previous error value average; 

iil 

I II computing one of the second SNR and the EVM using the output signal of 

'SI 

i-^^ the adaptive equalizer if the current error value average is less then a predetermined value 

Is 

of the previous error value average; and 
ff'i setting the current error value average as the step size and updating the 

coefficient of the adaptive equalizer if the current error value average is not less than the 
predetermined value of the previous error value average. 
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24. The method of claim 23, wherein the second SNR is computed by the 
foUowmg mathematical equation: 



SNR = 201og („., ^ ) 

y ^ref -inpuifjk 



equation (1) 



25. The method of claim 23, wherein the EVM is computed by the following 



3 mathematical equation: 

fii 
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EVM = 



rii 
rii 



% 



equation (2) 



-26- 



